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DUAL LUMEN PORT WITH F-SHAPED CONNECTOR 
Background of the Invention 

[0001] Medical procedures for tlie treatment of clironic diseases often require 
repeated and prolonged access to a patient's vascular system to inject therapeutic 
compounds and/or to obtain blood samples. Kidney dialysis, chemotherapy and other 
chronic treatments may have to be performed several times a week. However it is 
impractical and dangerous to insert and remove a catheter and a needle from the 
patient's vein at every session. Thus, these catheters are generally implanted semi 
permanently with a distal end remaining within the patient in contact with the vascular 
system and a proximal end remaining accessible from outside the patient's body. A 
port may be used to access the proximal end of the catheter from outside the body, for 
example, via a syringe. In many cases, such ports are implanted subcutaneously in the 
arm or chest to provide protection to the port while maintaining easy access thereto. 
Such ports typically consist of a housing with one or more wells to receive therapeutic 
agents. 

[0002] Under certain conditions, it may be necessary to infuse therapeutic agents 
(e.g., chemotherapy agents) that are not compatible with one another. In some cases, 
the therapeutic agents are fluids that cannot be mixed together outside of the body, but 
which preferably are infused together. These unmixable fluids may lose their potency 
or may become toxic if mixed prior to infusion in the body. They are therefore kept 
separate until they reach the blood stream. To address this difficulty, a separate 
catheter may be used for each of the fluids with distal ends of the catheters (i.e., 
outlets) near one another. Alternatively, a multi-lumen catheter (e.g., a dual lumen 
catheter) may be used, with each lumen transporting a different fluid. 
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[0003] Providing two unmixable therapeutic fluids to a dual lumen catheter or to two 
separate catheters near each other presents challenges as a conventional port may not 
be useable to inject both fluids. Multiple, ports are generally not implanted near one 
another because of the surgery required to insert each port and additional 
complications that may arise with respect to each port. For these purposes a dual well 
port device having two ports formed within a single housing may be used with each port 
being connected to a different catheter or to a different lumen of a dual lumen catheter. 
However, conventional dual well port devices are larger than single port devices, and 
may require more extensive surgery to be placed in the patient's body. The 
connections between the wells and the catheter further increase the width of the dual 
well port, so that a larger incision is often necessary to place such a port within the 
patient. 

Summary of the Invention 

[0004] The present invention is directed to a port for subcutaneous implantation, 
comprising a housing including first and second wells formed therein and a substantially 
F-shaped flow element including first and second lumens extending therethrough 
wherein, when in an operative configuration the F-shaped flow element is coupled to 
the housing with a proximal end of each of the lumens in fluid communication with a 
respective one of the first and second wells for receiving fluid therefrom, and wherein 
distal ends of each of the lumens form outlets, each outlet being coupleable to a lumen 
of a medical catheter, the F-shaped flow element including first and second arms 
extending from a trunk with the first lumen extending through the first arm to the trunk 
and the second lumen extending through the second arm to the trunk, the first and 
second lumens being separated from one another within the trunk. 

[0005] The present invention is further directed to a dual well port device comprising a 
housing defining first and second wells disposed along an axis of the housing in 
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combination with an F-shaped flow element including first and second lumens 
independent of one another, the first lumen, when the flow element is in an operative 
configuration coupled to the housing, being fluidly connected to the first well and having 
an arm portion extending at a first angle relative to the axis and wherein, when in the 
operative configuration, the second lumen is fluidly connected to the second well and 
includes an arm portion extending at a second angle relative to the axis, the F-shaped 
flow element including a trunk enclosing trunk portions of the first and second lumens. 

[0006] The present invention is further directed to a method of infusing fluids into a 
patient, comprising implanting distal ends first and second catheter lumens into a blood 
vessel and fluidly connecting each of the first and second catheter lumens to first and 
second flow element lumens of an F-shaped flow element, the first flow element lumen 
extending through the trunk and through the first arm to fluidly connect to a first well of 
a dual well port and the second flow element lumen extending through the trunk and the 
second arm to a second F arm to fluidly connect to a second well of the port, wherein 
the first and second flow element lumens are separated from one another in the trunk in 
combination with introducing a first fluid into the first well and introducing a second fluid 
into the second well so that the first and second fluids are passed to the blood vessel 
without intermingling with one another prior to leaving the distal ends of the first and 
second catheter lumens. 

Brief Description of the Drawings 

[0007] Figure 1 is a perspective view of a dual well port according to an embodiment 
of the present invention; 

Figure 2 is a top plan view of the dual well port according the embodiment of 
the present invention shown in Fig. 1; 
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Figure 3 is a detail view of an F-shaped flow element according to an 
embodiment of the present invention; 

Figure 4 is a detail view of an F-shaped flow element according to another 
embodiment of the invention, and 

Figure 5 is a top plan view of a different embodiment of the dual well port 
device according to the invention. 

Detailed Description 

[0008] The present invention may be further understood with reference to the 
following description and the appended drawings, wherein like elements are referred to 
with the same reference numerals. The present invention is related to medical devices 
that are used to access the vascular system of a patient. In particular, the present 
invention relates to access ports used to inject therapeutic agents into the vascular 
access devices. 

[0009] As described above, semi-permanent central catheters may be kept in place 
for extended periods of time - up to two years or more. Central catheters generally 
comprise a flexible elongated portion that is tunneled or otherwise placed within the 
patient's body in fluid contact with a blood vessel. The proximal end of such a central 
catheter may be connected to a port placed subcutaneously in the arm or chest of the 
patient to selectively provide access to the catheter. These ports often include a self 
sealing surface (e.g., a septum) that can be pierced by a needle passing through the 
skin, for injection of therapeutic agents thereinto. Examples of implantable catheters 
include the catheters manufactured by Vaxcel™, such as the Chronic Dialysis Catheter 
and the Implantable Vascular Access System. 
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[0010] In a dual well port, separate wells are maintained to separate fluids which are 
to be presented separately to the bloodstream - i.e., which are not to mix together prior 
to entering the bloodstream. As described above, certain chemicals may react 
negatively if mixed together outside of the bloodstream or may lose their potency, etc. 
Each of the fluids is injected into a corresponding one of the wells through a 
corresponding septum for the well (or through a portion of a common septum 
corresponding to the particular well) so that no mixing occurs in the port device. The 
lumens leading from each of the wells to the catheter (or catheters) also are separate 
and independent and, due to the size of the wells, are often disposed far apart from one 
another. The separation of the lumens in conventional dual well port devices has lead 
to increased bulk and a larger cross sectional area of such port devices. This increased 
size, consequently, requires proportionally larger incisions through which the port 
devices are to be subcutaneously implanted, lengthening recovery times, increasing the 
chances of post-surgical complications and making scarring more extensive. 
Embodiments of the present invention provide for a configuration of the wells and 
lumens of a port device that allow a narrower cross section of the device, and therefore 
allows for a smaller incision through which the port device is implanted. 

[0011] According to exemplary embodiments of the present invention, a dual well port 
device is provided which comprises a pair of independent lumens, each extending from 
a corresponding one of the wells to the periphery of a well housing. The housing 
lumens are shaped and oriented to reduce a width of the port device itself and are 
independent so that the fluid in one lumen does not mix with that in the other lumen. A 
substantially F-shaped flow element, a proximal end of which attaches to the housing, 
comprises a pair of independent lumens each of which fluidly connects to a 
corresponding one of the housing lumens. A distal end of the F-shaped flow element 
connects to the proximal end of a dual lumen catheter (or to the proximal ends of two 
independent catheters) the distal end of which extends to the patient's vascular system. 
The configuration of the F-shaped flow element also reduces a frontal area of the dual 
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well port device without sacrificing the flow carrying capacity of the port device. To 
reduce a width of the port device, the housing lumens are preferably angled relative to 
an axis of the port along which the two wells are disposed so that the F-shaped flow 
element may be placed in close proximity to a side surface of the port housing. 

[0012] In the exemplary embodiment shown in the drawings, the housing's lumens 
are separate from the lumens defined by the F-shaped flow element. In this example, 
the F-shaped flow element is a separate component, such as a connector that can be 
attached to the housing of the port device before or during surgical procedure to implant 
the port. In a different embodiment, the F-shaped flow element may be an integral part 
of the port's housing, such that a single lumen may extend from each of the wells to the 
dual lumen catheter or pair of catheters. The F-shaped flow element thus may be a 
connector separate and independent from the housing of the port device, or may be an 
integral part of the housing, depending on the requirements of the situation being 
. addressed and on the construction details of the dual well port device. 

[0013] The exemplary dual well port according to the present invention comprises two 
separate wells and two separate septa that form independent flow chambers within the 
dual well port housing. Likewise, the lumens extending through the housing from each 
of the wells and through the F-shaped flow element form flow passages that are 
independent and isolated from one another, so fluids injected into the wells do not mix 
until the fluids have left the distal end of a catheter coupled to the port device. As 
described, the disposition of the individual lumens extending from the wells and of the 
F-shaped flow element are preferably selected to minimize the cross-sectional profile of 
the port device. For instance, the lumens may extend at a selected angle from the 
wells as described below, to reduce the profile area of the port device and to maintain 
the flow carrying capacity of the lumens. Similarly, the length and orientation of the F- 
. shaped flow element may be varied to optimize the size and flow carrying capacity of 
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the port device while providing a simple connection to the catheter(s) leading to the 
patient. 

[0014] As shown in Figures 1 and 2, an exemplary dual well port device 100 
comprises a housing 102 which defines two wells - a first well 104 and a second well 
106. Each of the wells 104, 106 includes an opening on its top side through which a 
fluid may be introduced into the corresponding well. Septums 108, 110, respectively 
seal the openings of the wells 14, 106 and prevent fluid therein from leaking out of the 
port device 100. As would be understood by those skilled in the art, the septums 108, 
110 are preferably formed of a flexible, self sealing material which can be punctured 
repeatedly by a syringe's needle while retaining the ability to self-seal the puncture 
opening once the needle has been removed. This allows the septums 108, 1 10 to be 
punctured repeatedly for injections of fluid thereto while maintaining an effective seal so 
that the port device 100 may be used for multiple injections of fluid. Each of the 
septums 108, 1 10 also forms a seal around the needle used to inject the fluids, so that 
a positive pressure may be applied through the needle to the fluid, e.g., to drive the fluid 
from the port device 100 into a catheter attached thereto and into the bloodstream. 

[001 5J As shown in the drawings, a first lumen 112 extends from and is in fluid 
connection with the first well 104 and a second lumen 114 extends from and is in fluid 
communication with the second well 106. The first and second lumens 1 12, 1 14 are 
separate and independent of one another and the first and second wells 104, 106 are 
separate and independent from one another so that there is no fluid communication 
between the combination of the first lumen 112 with the first well 104 and the 
combination of the second lumen 1 14 and the second well 106. The location of the 
openings 124 of each of the first and second lumens 112, 1 14 into the corresponding 
one of the first and second wells 104, 106 and the angle at which these lumens 112, 
1 14 meet their corresponding wells 104, 106 are preferably selected to provide a small 
profile to the port device 100. For example, the lumens 1 12, 1 14 are preferably 
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disposed at an angle of between approximately 30° to approximately 60° from a 
longitudinal axis A-A of the port device 100. The axis A-A may also be the axis along 
which the wells 104, 106 are disposed. For a selected angular orientation of the 
lumens 112, 114, the location of the openings 124 may be optimized so that flow from 
inside the wells 104, 106 to the corresponding one of the first and second lumens 112, 
1 14 is not impeded. As would be understood by those skilled in the art, the diameter of 
the lumens 1 12, 1 14 is preferably selected to provide a sufficient flow of fluid 
therethrough based on, for example, the flow requirement of the treatments for which 
the port device 100 is intended. Although larger diameter lumens handle higher flow 
rates, those skilled in the art will understand that the desired diameter may be limited by 
structural considerations related to, for example, the required strength of the housing 
102 and by size constraints placed on the device 100. 

[0016] Fluid injected into the well 104 passes through the corresponding lumen 112 
to the catheter via the F-shaped flow element 120. Similarly, fluid injected into the well 
106 passes through the lumen 114 to a catheter via the F-shaped flow element 120. 
The F-shaped flow element 120 includes a pair of arms 128, 130 extending from a trunk 
132. Those skilled in the art will understand that the substantial F-shape of the F- 
shaped flow element 102 does not require that this element precisely mimic the letter F. 
Rather, the F-shape of the flow element 102 refers more generally to a configuration 
where 2 arms project from a common trunk substantially parallel to one another at an 
angle (e.g., of between 15° and 75°) with respect to a longitudinal axis of the trunk. 
Each of the arms 128, 130 connects to a corresponding one of the lumens 1 12, 1 14 so 
that fluid from each of the lumens 1 12, 1 14 passes from the port device 100 into a 
corresponding one of two flow passages (lumens) formed in the trunk 132 to an outlet 
122 while remaining separate from one another. As would be understood by those 
skilled in the art, the outlet 122 may comprise an adapter designed to connect with an 
inlet of a catheter, for example, a dual lumen catheter. 
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[0017] The length of the arms 128, 130 may be selected to reduce the profile of the 
port device 100, for example by selecting a length of the trunk 132 to be a minimum 
distance which avoids interference with the housing 102. (More details on the 
interference to be avoided please) The angle at which the arms 128, 130 project from 
the trunk 1 32 is also preferably selected to achieve the same goal. In one example, 
each of the arms 128, 130 extends along an axis substantially aligned with an axis of 
the corresponding one of the lumens 1 12. 1 14 to reduce flow resistance within the F- 
shaped flow element 120. However, variations from that orientation may be desirable 
to construct a more compact port device 100. For example, the arms 128, 130 (and in 
some cases the lumens 1 12, 1 14) may be curved or may have a varying angular 
orientation to minimize the width of the port device 100. The trunk 132 may be 
substantially parallel to the longitudinal axis A-A of port 100, or alternatively may be 
disposed at an angle thereto, as dictated by the requirements of the port device 100. 

[0018] According to the exemplary embodiment shown in Figs. 1 and 2, the outlets 
1 16, 1 18 are disposed at the ends of lumens 1 12. 1 14, respectively, at the periphery of 
the housing 102. In this embodiment, the outlets 1 16. 1 18 may be used as adapters to 
connect the arms 128, 130 respectively to the lumens 1 12, 1 14. These connections 
may be releasable or may be permanent, depending on the specific requirements of the 
port device 100. The manufacturing of the port device 100 may be simplified by using 
the F-shaped flow element 120 as a separate connector which attaches to the outlets 
116, 118. In this case, the housing 102 and the F-shaped flow element 120 may be 
formed separately and assembled later in a finishing operation. The ability to form the 
housing 102 and the F-shaped flow element 120 separately also simplifies tailoring the 
port device 100 to different applications, since an F-shaped flow element 120 for a 
particular application (e.g., assembly with a particular housing 102) may be selected 
from a group including an assortment of lengths and arm orientations to achieve a 
desired. 
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[0019] In the described embodiment, valves 126 may be included in each of outlets 
116, 1 18. Each valve 126 may be, for example, a pressure actuated safety valve 
(PASV) which restricts flow through the outlets under certain conditions and allows flow 
therethrough under preselected flow conditions. For example, when the pressure of the 
fluid is below a predetermined threshold level, a flow control membrane in the PASV 
prevents the fluid from flowing therethrough. However, when the fluid pressure is 
increased above the threshold level, the membrane opens and lets the flow pass. 
Alternatively, the valves 126 may be of types other than PASV's. For example, a check 
valve, a spring loaded valve or other type of flow control device may be used, to prevent 
fluid leakage, to control a direction of fluid flow and/or to control fluid pressure and flow 
rate. In a different embodiment, one or more flow control devices, such as a valve 126, 
may be disposed at one or more locations within the F-shaped flow element 120, such 
as, for example, near the outlet 122. 

[0020] Figure 3 shows a detail perspective view of an F-shaped flow element 1 20 
according to an embodiment of the invention. As shown, a first arm 128 defines a 
lumen adapted to fluidly connect with the well 104 of theport device 100 via the 
corresponding housing lumen 112 such that fluid injected into the well 104 travels to the 
outlet 122. Similarly, the second arm 130 defines another lumen connected to the 
second well 106 of the port device 100. As described above, the trunk 132 is divided 
into two independent lumens so that fluid from each of the wells 104, 106 reaches the 
outlet 122 without mixing with the fluid from the other well. For example, a partition 204 
extends across an interior space of the trunk 132 to separate this space into 
independent lumens 200 and 202. The lumen 200 couples to the lumen in the arm 128 
while the lumen 202 couples to the lumen in the arm 130. As would be understood by 
those skilled in the art, the partition 204 may be streamlined to minimize blockage and 
the turbulence imparted to flow through the lumens 200, 202. 
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[0021] In the embodiment shown in Fig. 3, the F-shaped flow element 1 20 comprises 
a trunk 132 that has a substantially circular cross section. Here, the partition 204 
divides the trunk 132 into two lumens having substantially semi-circular cross sections. 
In other embodiments, the cross-section of the trunk 132 and of the individual lumens 
may be modified, to obtain desired cross sectional area and flow characteristics of the 
port device 100. For example, the lumens 200, 202 may be substantially elliptical, oval 
or of any other shape suitable to pass a desired flow rate of fluid therethrough. Of 
course, those skilled in the art will understand that manufacturing an F-shaped flow 
element with a more complex lumen in the trunk thereof may increase the difficulty and 
cost of construction relative to the simpler circular trunk described above. 

[0022] Figure 4 shows an exemplary alternate embodiment of an F-shaped flow 
element 320, where the trunk 332 has a substantially semi-circular cross section. In 
this example, a partition 304 defines two independent lumens 300, 302 each of which 
has a substantially quarter circle cross-sectional shape. This configuration may be 
advantageous in cases where the overall thickness of the F-shaped flow element 320 is 
restricted to a predetermined level and/or where special packaging considerations of 
the port device 100 dictate such a shape or thickness. 

[0023] A different exemplary embodiment of the present invention is shown in Figure 
5. Here, a dual well port device 400 comprises two wells 402, 404 that are fluidly 
connected to an F-shaped flow element 410 which is integral with a housing 412 of the 
port device 400. In this exemplary embodiment, arms 406, 408 are also integrally 
formed with the housing 412 with each extending from a respective one of the wells 
402, 404 to the trunk 418. A partition 420 may be used to divide the trunk 418 into 
independent lumens 414, 416, which maintain the fluids injected into the two wells 402, 
404 separate at least until reaching an outlet 422 of the F-shaped flow element 410. As 
in the embodiments discussed above, the outlet 422 may be adapted to fluidly connect 
to a dual lumen catheter (not shown) or to two separate catheters, each carrying the 


Page 11 


10123 / 04201 

fluid injected into one of the wells 402, 404 to an outlet in the bloodstream. Those 
skilled in the art will understand that forming the F-shaped flow element 410 integrally 
with the housing 412 of the port device 400 may achieve an additional reduction in the 
profile dimensions of the port device 400. However, the more complex shape of the 
housing 412 may increase the cost and/or difficulty of manufacturing the port device 
400. 

[0024] As indicated above, various configurations of the dual well port device 
comprising an F-shaped flow element used to connect two wells of the port to the 
lumens of a catheter or to two separate catheters may be employed. In one aspect, the 
the angular orientation and/or the length of the arms of the F-shaped flow element may 
be varied to achieve a desired port device profile. In addition, further variations may be 
made to achieve a desired flow rate through the port device, for example by varying the 
width and/or cross-sectional shape of the various lumens of the port device and/or F- 
shaped flow element. The size of the dual well port device and of the F-shaped flow 
element may also be adjusted by varying the parameters described above, so that the 
port device may be placed subcutaneously with minimal discomfort to the patient. 

[0025] The present invention has been described with reference to specific 
embodiments, and more specifically to a two well port for use with a central venous 
catheter. However, other embodiments may be devised that are applicable to different 
medical devices and procedures without departing from the scope of the invention. 
Accordingly, various modifications and changes may be made to the embodiments, 
without departing from the broadest spirit and scope of the present invention as set 
forth in the claims that follow. The specification and drawings are accordingly to be 
regarded in an illustrative rather than restrictive sense. 
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